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Genome sequencing and assembly 3 0 9
DNA from blood samples acquired from an adult female milu in Dafeng Milu Natural Reserve was used for 3 1 0 de novo sequencing. Samples from an additional five animals were utilized for resequencing. Libraries with 3 1 1 different insert sizes were constructed at Majorbio (Shanghai), and the insert sizes of the libraries were 180 bp, 3 1 2 500 bp, 800 bp, 3 kb, 5 kb, 8 kb, and 10 kb. The libraries were sequenced using a HiSeq2000 instrument. The 3 1 3
other five resequencing samples were sequenced with read and insert lengths of 101 bp and 500 bp, 3 1 4
respectively. 3
1 5
Whole-genome shotgun assembly of the milu was performed using the short oligonucleotide analysis 3 1 6 package, SOAPdenovo(Li et al. 2010) . After filtering the reads, short-insert size library data were used to 3 1 7 construct a de Bruijn graph without paired-end information. Contigs were constructed by merging the bubbles 3 1 8
and resolving the small repeats. All qualified reads were realigned to contig sequences and paired-end 3 1 9
relationships between the reads of allowed linkages between the contigs. We subsequently used the 3 2 0 relationships, step by step, from the short-insert size-paired ends and the long-distance paired-ends to 3 2 1 construct scaffolds. Gaps were then closed using the paired-end information to retrieve read pairs in which 3 2 2 one end mapped to a unique contig and the other was located in the gap region. Assembly quality was transcripts with the milu scaffolds and by using a core eukaryotic gene mapping method (Parra et al. 2007 ). 3 2 5
Genome annotation 3 2 6
Transposable elements in the milu genome were identified by a combination of homology-based and de novo 3 2 7
approaches. Tandem repeats were identified using Tandem Repeat Finder (Benson 1999 All repeats identified in this manner were included in the total count of interspersed repeats. 3 3 4
The milu protein-coding genes were annotated following the use of a combination of homolog gene 3 3 5
prediction and de novo gene prediction tools. For homolog gene prediction, the protein sequences from cow, 3 3 6 yak, goat, TA, and human were mapped to the genome using tBLASTn (Altschul et al. 1990) , and 3 3 7 Genome evolution 3 5 0
Orthologous groups were constructed by ORTHOMCL v2.0.9. Phylogenetic tree inference and divergence 3 5 1 time estimation was conducted based on fourfold-degenerate sites of single-copy gene families. Significantly 3 5 2 expanded and contracted gene families were identified by CAFE (De Bie et al. 2006 ). Molecular evolution 3 5 3
analyses were performed using the framework provided by the PAML4.7 package. Please see Supplementary  3  5  4 information for more detailed methodologies. 3 5 5
Detection of variants 3 5 6
For the individual that was used for de novo sequencing, we used the BWA(Li and Durbin 2009) program to 3 5 7 remap the pair-end (180 bp, 500 bp, and 800 bp) clean reads to the assembled scaffolds. After merging the 3 5 8
BWA results and sorting alignments (using the leftmost coordinates) and removing potential PCR duplicates, 3 identical methods to those used for milu individuals. Next, the bam files for each species were processed using 3 6 9
the mpileup module in samtools and the following parameters; '-q 1 -C 50 -g -t DP,SP,DP4 -I -d 250 -L 250 3 7 0 -m 2 -p'. The associated variants were called and filtered using the varFilter module of vcfutils.pl (parameters 3 7 1 '-Q 20 -d 10 -D 50000 -w 5 -W 10' for panda, and '-Q 20 -d 5 -D 4000 -w 5 -W 10' for crested ibis). Finally, 3 7 2 variants from each individual were generated by filtering positions with low depth ('<3' for panda, and '<5' 3 7 3
for crested ibis Demographic history reconstruction and ROH identification 3 7 9
Demographic histories of the milu were reconstructed using the Pairwise Sequentially Markovian Coalescent 3 8 0 (PSMC) model(Li and Durbin 2011). The mutation rate (μ) was set to 1.5×10 -8 and the generation time (g) 3 8 1 was set to 6 years. We identified the ROH for each individual using the runs of homozygosity tool in PLINK 3 8 2 To check the distribution pattern of SNPs in the genomes, we adopted a method that was described by 3 8 9
Hacquard et al. (Hacquard et al. 2013 ) Specifically, to estimate the distributions of the high-and low-SNP 3 9 0 densities, we fitted a two-component mixture model to the observed SNP densities using the 3 9 1 expectation-maximization (EM) algorithm (function normalmixEM, R-package mixtools). SNP densities were 3 9 2 obtained via a sliding window of 200 kb, at steps of 2 kb, in scaffolds with lengths longer than 300kb. To 3 9 3
identify regions with high-and low-SNP densities, a two-state hidden Markov model (HMM) was fitted on 3 9 4
the 200-kb SNP densities using the EM algorithm, and the posterior state sequence was computed via the 3 9 5
Viterbi algorithm (function fit, package depmixS4). To detect putative selective sweeps, we searched genomic regions with higher degrees of fixation, following 3 9 8
previously described methods (Rubin et al. 2010; Rubin et al. 2012 ). The numbers of major and minor allele 3 9 9
reads observed at each variant position were counted, and SNP positions which located on non-autosomes and 4 0 0 whose minor allele frequency was <0.05 were filtered. We then scanned the genome using sliding 100-kb 4 0 1 windows with a step size of 50 kb. Windows with less than five SNPs were not considered. of NaCl were weighed respectively in separate beakers. A total of 50 ml of distilled water was subsequently mixed 4 0 6
with each quantity of NaCl to prepare saline standards. The electric conductivity (EC) value of standard saline was 4 0 7 determined using a conductivity meter and the resultant values were used to generate the X-axis. The saline 4 0 8
standard concentration values were used as the Y-axis. A total of 0.5 g of plant materials was weighed in a beaker 4 0 9
and mixed with 100 ml of distilled water. After the mixture was heated using an electric stove for 30 min, the 4 1 0 resultant solution was strained into a new volumetric flask with 25 ml of distilled water. The solution was stored in 4 1 1 a 50-milliliter centrifuge tube and was subsequently used to determine EC values. 4 1 2 (  6  0  3  2  )  :  9  7  0  -9  7  4  .   5  1  2   N  g  P  C  ,  H  e  n  i  k  o  f  f  S  .  2  0  0  3  .  S  I  F  T  :  P  r  e  d  i  c  t  i  n  g  a  m  i  n  o  a  c  i  d  c  h  a  n  g  e  s  t  h  a  t  a  f  f  e  c  t  p  r  o  t  e  i  n  f  u  n  c  t  i  o  n  .   N  u  c  l  e  i  c  a  c  i  d  s  r  e  s  e  a  r  c  h   3  1   (  1  3  )  :   5  1  3   3  8  1  2  -3  8  1  4  .   5  1  4   P  a  r  k  s  D  H  ,  T  y  s  o  n  G  W  ,  H  u  g  e  n  h  o  l  t  z  P  ,  B  e  i  k  o  R  G  .  2  0  1  4  .  S  T  A  M  P  :  s  t  a  t  i  s  t  i  c  a  l  a  n  a  l  y  s  i  s  o  f  t  a  x  o  n  o  m  i  c  a  n  d  f  u  n  c  t  i  o  n  a  l  p  r  o  f  i  l  e 
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